Purpose: To report two cases of retinal vasculitis associated with CREST syndrome, a novel ocular finding. Observations: We report two cases of patients with CREST syndrome with ocular inflammatory disease. Patient 1 presented with a right unilateral panuveitis with extensive retinal vasculitis and evidence of prior uveitis in the contralateral eye. Patient 2 presented with a left branch retinal artery occlusion and bilateral retinal vasculitis. Both patients underwent treatment with prednisone and mycophenolate motefil. Conclusions and importance: Retinal vasculitis has not been previously reported in CREST syndrome. Prompt therapy with immunomodulatory therapy can potentially minimize ocular morbidity.
Introduction
The CREST syndrome (calcinosis, Raynaud's phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia) is a form of progressive systemic sclerosis (scleroderma). CREST syndrome is distinct from progressive systemic sclerosis in that it is often associated with anti-centromere antibodies and rarely affects lung parenchyma or causes hypertensive renal crisis. 1 Ocular manifestations of scleroderma most commonly involve the anterior segment and include eyelid abnormalities and keratoconjunctivitis sicca. Hypertensive retinopathy secondary to underlying hypertension has also been observed in more advanced cases of scleroderma. Other types of ocular involvement are rarer and include retinal involvement such as vascular tortuosity, nonspecific retinal pigment epithelial atrophy and vascular occlusions, and parafoveal retinal telangiectasia. 2 To our knowledge, retinal vasculitis has not been previously reported in patients with either systemic sclerosis or CREST syndrome. Here, we present two patients with the CREST variant of progressive systemic sclerosis who developed retinal vasculitis. Systemic physical examination and laboratory evaluations failed to suggest evidence for alternative systemic diagnoses as a possible cause of their retinal vasculitis.
Case reports

Case 1
A 77-year-old woman with a past medical history of CREST syndrome, which was diagnosed 15 years ago and primary open angle glaucoma and a remote history of anterior uveitis after cataract extraction presented with progressive haziness in her right vision. Review of systems at that time was notable for recent weight loss (10-15 pounds), ongoing Raynaud's phenomenon and cough for several months. She had known history of esophageal dysmotility. She underwent left index finger amputation secondary to severe Raynaud's phenomenon and ischemia 10 years prior to presentation. The patient reported long standing systemic therapy with nifedipine. Topical therapy with 0.05% of difluprednate and 0.09% bromfenac was started the day prior to our initial examination. At initial examination, her visual acuity was 20/125 OD and 20/50 OS with a right afferent pupillary defect. Anterior segment examination was notable for lid margin telangiectasia in both eyes. The right eye demonstrated diffuse fine keratic precipitates, trace anterior chamber cell, 1 + vitreous haze, a blunted foveal light reflex, peripheral vascular sheathing with abnormal vessel anastomoses and intraretinal hemorrhages with retinal pigment epithelial mottling throughout the fundus. The left eye demonstrated pigmented keratic precipitates without anterior chamber cell and peripheral retinal pigment epithelial mottling ( nonperfusion and optic disc leakage in the right eye, and mild optic nerve staining in the left eye ( Fig. 1 , B-1, B-2). Optical coherence tomography (OCT) showed macular edema in her right (Fig. 1, C-1 ) and vitreous opacities in both eyes (Fig. 1, C-1, C-2 ). Laboratory findings were notable for positive antinuclear antibody (> 1: 2560 titer) with centromere pattern and anti-centromere antibody. Rapid plasma reagin, fluorescent treponemal antibody, quantiferon gold, rheumatoid factor, anti-neutrophil cytoplasmic antibody, and angiotensin converting enzyme tests were all unrevealing. Chest CT demonstrated moderate emphysematous changes, no hilar adenopathy, and mild diffuse dilation of the esophagus. The patient was started on 1 mg/kg oral prednisone with improvement of her ocular inflammation, although with limited visual recovery. She underwent repeat evaluation with rheumatology with agreement on a diagnosis of limited scleroderma/CREST syndrome. The patient was started on mycophenolate motefil; however, she passed away subsequent to complications from a colonic obstruction prior to an adequate therapeutic trial on immunosuppression.
Case 2
A 51-year-old woman was evaluated for cloudy vision in her left eye secondary to a possible branch retinal arterial occlusion (BRAO) and retinal vasculitis in her left eye. She had short course of prednisone using a tapering schedule from 60 mg to 10 mg/day. Past medical history was significant for Raynaud's involving the digits for 8 years, telangiectasia at the cuticle of her left index finger. Her vision was 20/ 20 in the right eye and 20/40 in the left eye. Intraocular pressure was 19 mmHg in the right eye and 18 mmHg in the left eye at initial presentation. Slit lamp exam showed no active inflammation in the anterior chamber or anterior vitreous in either eye. Fundus examination revealed perivascular sheathing and multiple yellow punctate lesions in both eyes (Fig. 2, A-1, A-2) . FA showed periphlebitis and diffuse vascular leakage in both eyes. The left eye was notable for delayed transit time in a few vessels (Fig. 2, B-1, B-2 ). But BRAO lesion was not definite on FA. OCT image revealed mild vitreous opacity in both eyes and epiretinal membrane in her left eye (Fig. 2, C-1, C-2) . Laboratory finding was remarkable with positive ANA with centromere type with titer > 1:2560. Rheumatoid factor was weakly positive also. The patient was started on mycophenolate motefil 1000mg twice a day and her symptoms and retinal vascular findings have improved after about two months.
Discussion
To our knowledge, we report the first cases of retinal vasculitis associated with CREST syndrome. Prior reports of ocular findings in systemic sclerosis (scleroderma) found eyelid involvement (stiffness and telangiectasia) and keratoconjunctivitis sicca as the most common ocular manifestations. 3, 4 Retinal microvascular abnormalities including arteriosclerotic changes and tortuosity have also been reported, but were not distinguishable from those related to systemic hypertension. Ocular manifestations associated with CREST syndrome are rarely reported. Two reports found juxtafoveal telangiectasis. 5, 6 Three case reports identified granulomatous uveitis in CREST patients. Of these, two cases were controlled with topical steroid and mydriatics. 7, 8 One case was also associated with primary biliary cirrhosis and required topical steroid, mydriatics and systemic corticosteroids. Siliva et al. reported vascular endothelial dysfunction, microvascular damage and ischemic peripheral vasculopathy in scleroderma. 10 Thus it seems that abnormal retinal vasculature could be a manifestation of CREST syndrome. In both of our cases, systemic therapy with immunomodulatory therapy was indicated. Unfortunately, one patient died from systemic disease complications prior to being able to assess the efficacy of mycophenolate motefil. The other patient demonstrated improvement in her examination and clinical symptoms following mycophenolate motefil treatment. As retinal vasculitis is a previously unreported manifestation of CREST syndrome, it remains to be seen if all cases require long-term immunosuppressive therapy; however, given the potential for vision loss, consideration for treatment should be made.
Conclusion
Retinal vasculitis is a possible ocular manifestation of CREST syndrome. Treatment with systemic corticosteroids and potentially immunosuppressive therapy may be required to control inflammation and limit ocular morbidity.
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All authors attest that they meet the current ICMJE criteria for Color fundus photos showed peripheral vascular sheathing in both eyes (A-1, A-2). Late phase fluorescein angiogram showed peripheral retinal vascular leakage from retinal vasculitis with capillary nonperfusion, which was significant at temporal area. Mild vascular tortuosity was also shown in both eyes with optic disc staining (B-1, B-2). There was no definite feature of BRAO. OCT examination showed vitreous opacities in both eyes (C-1, C-2) and epiretinal membrane in the left eye (C-2).
